The present study investigated vocabulary acquisition through a commercial digital video game compared to a traditional pencil-and-paper treatment. Chosen through cluster sampling, 241 male high school students (age 12-18) participated in the study. They were randomly assigned to one of the following groups. The first group, called Readers, involved those who learned vocabulary through intensive reading; the second group, Players, learned vocabulary through playing a digital video game; the third group, Watchers, were trained through watching two classmates play the digital video game. The vocabulary items were first pretested. Next, each group underwent training for five weeks (one session a week). Then, the vocabulary items were posttested. Also, field notes were made. To compare the three groups, a mixed between within subjects ANOVA was run. Results indicated that the Players and Watchers outperformed the Readers. It is concluded that digital video games can be beneficial complementary activities for vocabulary acquisition in high school classrooms.
Introduction

Language Learning through Digital Video Games (DVGs)
Game-based learning is defined as 'any initiative that combines or mixes video games and education' (Tsai & Fan, 2013, p. 115) . Considering language learning, Reinhardt and Sykes (2012) proposed a framework which makes a distinction between game-based and game-enhanced language learning. According to them, game-based language learning involves using an educational DVG (i.e., a DVG specifically developed for language learning purposes) while game-enhanced language learning refers to the use of commercial-off-the-shelf DVGs for language learning. According to them, investigating both categories is needed since research on commercial DVGs cannot be replicated with educational DVGs. On the other hand, no educational DVG is all-encompassing and comprehensive. Also, a uniquely game-based consideration might convey a less important role for the teacher or other pedagogical mediations. On the contrary, the multiplicity of resources in a game-mediated environment is what helps it become more effective no matter how rich each one may be.
Multimedia refers to presentation of words (spoken or written) accompanied by images (static or dynamic). Multimedia learning, thus, is 'when people build mental representations from words (such as spoken text or printed text) and pictures (such as illustrations, photos, animation, or video)' (Mayer, 2014, p. 3) . Accordingly, multimedia is a form of representation while multimedia learning concerns construction of knowledge from this representation by the learner. Multimedia instruction, therefore, would be the design of multimedia learning environments that promote this knowledge construction. Research shows that learners perform well on retention and transfer tests when words and pictures are presented together-otherwise known as the multimedia principle (Mayer & Anderson, 1991 , 1992 .
Vocabulary Acquisition
Words are the base of language which makes them the base of communication indicating the pivotal role of vocabulary knowledge in second language acquisition (Bowen & Marks, 2002) . Accordingly, lacking sufficient word knowledge results in not being able to produce a single utterance. Literature points to different factors that affect second language vocabulary acquisition. For example, Hulstijn (2001) highlighted codability and arbitrariness of the form-meaning link as the two most important ones. Codability refers to learning difficulty associated with the form of words. According to him, depending on a learner's current phonotactic knowledge, learning and coding new word forms used in the second language may pose different levels of difficulty. To reiterate, word forms that are morphonologically and phonetically unrelated to a learner's first language may pose great learning difficulty. Laufer's (1990 Laufer's ( , 1997 analyses of what constitutes difficulty in learning second language vocabulary resulted in identification of phonological factors (pronounceability and length), grammatical characteristics (part of speech, inflexional complexity, and derivational complexity), semantic features (abstractness, specificity, and idiomaticity), register restrictions, and multiple meaning. Arbitrariness of the form-meaning link refers to an existing transparent relevance between the form and meaning of an item which can ease its learning.
According to Nation (2001) , three general processes lead to successful vocabulary retention for subsequent use including noticing, retrieval, and creative (generative) use. Noticing is a private experience necessary for converting input into intake. Negotiation of meaning, brief explanations, simple definitions, and first language translations help noticing. If a word is retrieved from memory for subsequent use, it is more likely to be remembered later in time. Repetition, for example, is an effective activity in promoting retrieval (Nation, 2001) and understanding events in a DVG (Marsh & Tainio, 2009) . Creative or generative use is utilizing learned vocabulary in different contexts/ways. For example, generative use of vocabulary in a retelling task, vocabulary use in separate directions as a kind of generativity, vocabulary use in discussions in different contexts, and picture generative use of vocabulary have all resulted in better vocabulary learning (Nation, 2001 ).
Regarding DVGs, consider a gamer who interacts (i.e., repeats, analyzes, and uses) with certain items to achieve a goal at different stages. These interactions provide many repeated encounters in different contexts. Also, the existence of visual cues (e.g., thumbnails, color codes, visual effects) help the learners strengthen what they code into their memory regarding that item. Thus, interactivity in DVGs promotes meaning-making among players (Thorne, Black, & Sykes, 2009 ).
Focus and Questions of the Study
'The true secret of why kids spend so much time on their games is that they're learning things they need for their 21 st century lives' (Prensky, 2006, p. 4) . As such, the field of second language learning too is evaluating the use of DVGs. However, these studies are far from complete (Girard, Ecalle, & Magnant, 2013; Reinders, 2012) . Furthermore, few empirical studies have been conducted that relate gaming experience to second language development (Cornillie, Thorne, & Desmet, 2012) . Moreover, most existing DVG based studies have been done outside the classroom (Thomas, 2012) . To fill this gap, we aimed at evaluating vocabulary acquisition through DVGs in high schools. By acquisition, we refer to the weekly evaluation of obtained knowledge (i.e., vocabulary) common in Iranian high schools. Thus, we used weekly posttests to measure acquisition.
The study examined vocabulary acquisition through DVGs in two different approaches to address the lack of equipment in many Iranian high schools. In one, all students played the game (Players) but in the other only two students played and others watched (Watchers). This was done to check the outcomes with limited equipment accessibility. We answered the following questions: 1) How does a commercial DVG affect high school EFL students' vocabulary acquisition?
2) How does playing individually affect vocabulary acquisition as compared to watching others play a commercial DVG?
Background and Previous Studies
DVGs and Learning
In a comparison between DVGs and other instructional media/instruments, Ang and Zaphiris (2008) explained that a text provides clues as to what the concept, object, or topic in question is and leaves the rest to the reader. A picture, but, conveys this idea by depicting these clues fixed at a particular point in time. For example, a plane can be described through a text while a blue plane would be better comprehended by a picture. Videos can provide information on how the subject changes over time. Still more information could be provided by a toy plane as it can model the behavior of a real plane (e.g., how it flies, what switch does what). Gee (2003) explained 36 learning principles incorporated in good games for learning such as active-critical learning, semiotic, and committed learning principle. For example, he defined the first principle as 'all aspects of the learning environment (including the ways in which the semiotic domain is designed and presented) are set up to encourage active and critical, not passive, learning' (Gee, 2003, p. 207) . For instance, League of Legends (Riot Games, 2009 ) provides each champion with four special abilities other than their basic attack and passive ability.
In order to play a champion well, the gamer has to critically evaluate when and in what sequence to use these abilities or which one(s) to max first. Hitosugi, Schmidt, and Hayashi (2014) examined the effect of a commercial DVG on university students' affect and vocabulary learning. Twenty EFL Japanese students with average-high and intermediate-low proficiency in English participated in this study which included two separate treatments (seventy words introduced in five sessions). Both treatments were almost identical in terms of tasks and activity procedures. The first treatment (seven males, two females, average age: 22.33), included task sheets with embedded new vocabulary. The DVG was used as a supplementary activity. There were no immediate posttests nor teaching of new vocabulary. Upon encountering unknown vocabulary, students were left on their own to look it up or infer the meaning. The second treatment (two males, nine females, average age: 19.10) involved explicit introduction of new vocabulary. Additionally, a vocabulary list was given to the students. Immediate posttests were given and the DVG was included as part of the students' course grade. Data collection involved a vocabulary pretest and an immediate posttest. Also, end-of-unit affect surveys were distributed. The results showed preference and better outcomes for the game-mediated activities and a positive impact on learner affect. They concluded that DVG use facilitates vocabulary learning. deHaan, Reed, and Kuwada (2010) designed a study to see if interactivity with a music DVG would help or hinder vocabulary recall. The research involved 80 undergraduate, Japanese male and female students (age 18-24) studying computer science. Divided into 40 pairs, the study included two treatments. Each pair included a player and a watcher sitting in separate cubicles. The player interacted with the game and the watcher just observed. The participants were instructed to memorize all the lyrics in five tries (or a maximum of 20 minutes). They could not take notes, pause the game, or use a dictionary. An immediate vocabulary recall cloze test was administered to collect the data. Results indicated that the watchers performed significantly better than the players. The players were reported to have experienced difficulty focusing on both the game and lyric memorization.
Vocabulary Learning through Reading
Reading-based vocabulary learning involves direct (e.g., using glosses, mnemonic devices, lexicography) and indirect (e.g., inferring meaning from context, using background knowledge, making predictions) techniques. These two category of techniques are employed in two different reading comprehension modes called intensive and extensive reading, respectively.
The direct teaching of vocabulary involves a passage with a number of pre-and post-reading activities. Researchers have shown that direct instruction techniques can significantly increase reading comprehension (Peters, Hulstijn, Sercu, & Lutjeharms, 2009) . It was, however, found to be inadequate for fully preparing ESL/EFL learners (Nation & Waring, 1997) . In response to this criticism, Nation and Waring stated that a way for learning 'huge amounts of vocabulary is through indirect or incidental learning' (1997, p. 11) practice such as extensive reading/listening activities. Extensive reading can be defined as reading lots of books with no strict focus on doing exercises (Anderson, 2003) . In texts designed for extensive reading, the number of new words should be kept at about two percent to result in optimal learning through the use of guessing from the context strategy-a main concept of extensive reading (Hsueh-Chao & Nation, 2000) .
The effectiveness of extensive reading, however, has been subject to much debate. Some researchers have found indirect techniques to be relatively ineffective compared against intensive (direct) instruction. For example, Min (2008) investigated the effect of two kinds of reading on vocabulary acquisition. One treatment included readings followed by vocabulary activities (definition matching, fill in the blanks, vocabulary translations, sentence writing) with each item appearing three or four times in the activities. The second treatment involved the same vocabulary items presented through selected texts accompanied by thematically related supplemental materials instead of the vocabulary activities. Results showed that the first treatment was more effective and efficient for vocabulary learning.
Method
Students were aware this was a scientific research project and they could choose to participate or not. However, they were not given any information on what the exact aim of the study was as this would destroy the purpose by making them sensitive to the target vocabulary items. Those who did not participate were given a worksheet based on their course book to practice. The necessary permissions to conduct the study were acquired from authorities in the Ministry of Education. Also, the study was approved by the research ethics committee of Shiraz University. 
Participants
Initially, 241 male, Iranian, junior and senior high school, students (age 12-18) chosen through cluster sampling participated in the study. Twenty five students were removed from final analyses, because they had either (a) played the game at home; (b) cheated on the tests; or (c) missed more than one session.
The study included one junior (N = 61) and two senior (N = 153) high schools. Through random assignment, the senior high school classes were assigned to one of the three treatments (Readers: N = 75, Players: N = 65, Watchers: N = 74). For the junior high school, however, the choice was limited to either the Players' or Watchers' treatment because they did not meet the language background requirement of more than 250 hours of language learning experience set by Cambridge English Language Assessment (2013) syllabus used in the Readers' treatment. The syllabus offers a comprehensive approach to testing English proficiency of learners in high schools and reaches up to level A2 of Common European Framework of Reference. Based on a Headway placement test published by Oxford University Press in 2012, 87.9 % of the participants were classified as level A1.
Materials and Instruments
The study used a mixed method approach. All instruments/materials were piloted four months before this study for observation and revision purposes. Participants of the pilot study were similar in English proficiency, age, and gender to those of the present study.
Target Vocabulary Items
Twenty one simple and compound noun phrases (Appendix 1) were extracted from the commercial DVG Warcraft III: The Frozen Throne (Blizzard, 2003) . The words were taken from a map known as Defense of the Ancients released by IceFrog (2015) . Choice of these words was based on several factors. Firstly, some of them were required for the gameplay so that students could understand what they were doing. Secondly, they had to require a reasonable amount of gold pieces (the DVG's currency) manageable in the available class time. In other words, very expensive items were avoided. Thirdly, it was tried to include vocabulary items with thumbnails more expressive of their meaning. Fourthly, their effects had to be immediately observable so that students could make educated guesses on their Persian equivalent. Thus, being a simple or compound noun was influenced by these criteria.
The order by which these words were presented was dictated by the DVG. These words were not similar in length due to the selection criteria. Each vocabulary item was repeated five times during their respective session since more frequency would require more time considering the design. Furthermore, it was not intended to make the target vocabulary stand out thus raising student sensitivity. They were mainly unknown to the participants since (a) they were not among high-frequency words and (b) they did not exist in students' English textbooks. Pretesting the word list, also, supported this assumption (Table 1) .
Digital Video Game
The Real-Time Strategy game Warcraft III: The Frozen Throne (Blizzard, 2003) was used. In this genre, gamers position and maneuver units and structures under their control to secure areas of the map and/or destroy their opponents' assets (Rollings & Adams, 2003; Wolf, 2008) . Choice of this commercial DVG was based on the learning opportunities it offered, suitability, GameFlow criteria (Sweetser & Wyeth, 2005) , and technical implementation issues (hardware, software, and training requirements).
Considering the learning opportunities the DVG offered, the vocabulary learning process intended in this study was designed based on noticing, repetition, and generative use (Nation, 2001) . Firstly, steps for obtaining certain items were illustrated to the Players/Watchers through a projector (noticing). Secondly, gamers had backpacks or inventories by which they could carry their items around and examine them as many times as they wished or needed (repetition). Thirdly, gamers had the opportunity to combine and manipulate the items stacked in their backpacks in order to produce new items (generative use). These three steps conform to the Presentation Practice Production model by Nunan (1999) as well. Firstly, the items are presented. Then, the students practiced with them. Lastly, the students produced other things with items they owned. Other than these, Gee's (2003) principles were considered.
Through this DVG, students got to use the vocabulary items (player-game interaction). Furthermore, due to its multiplayer nature, the game offered both collaborative and competitive player-player interaction. Thus, there was a constant flow of student-software, student-student, and student-teacher interaction (Morgado, Pereira, & Quintas-Mendes, 2008) . The DVG itself provided feedback which is in line with educational implications of ZPD (Vygotsky, 1978) and GameFlow criteria (Sweetser & Wyeth, 2005) . Also, Sweetser and Wyeth (2005) elt Vol. 10, No. 2; showed that 'Warcraft 3 performed exceptionally in most [GameFlow] criteria' (p. 19).
As for its suitability regarding the audience, according to the Entertainment Software Rating Board and Pan European Game Information, this DVG is suitable for users 12 years old and above. Additionally, ign.com and gamefaqs.com, websites that provide information on DVGs, gave it very high popularity scores (9 out of 10 and 88 out of 100 respectively) which suggest its attractiveness.
Worksheets and Reading Passages
We developed five reading passages (Appendix 2), each including 600-650 words, to teach the selected list of vocabulary items through the Readers' treatment. These readings were based on the DVG's plot as excerpts tolling the story. Like the Players' and Watchers', Readers had about 50 minutes to go through a worksheet which included one reading and several activities. The worksheets were developed through the following procedures.
Based on the Headway placement test, students' proficiency levels were determined (majority A1). Then, the readings were developed based on the Cambridge English Language Assessment (2013) syllabus level A2 (the Flyers' stage). The reason for using A2 syllabus over A1 was to have the text flow one step above the learners' proficiency conforming to Krashen's (1982) i+1 comprehensible input hypothesis.
The worksheets all started with pre-reading activities including brainstorming and activating prior knowledge. Next came a reading passage followed by post-reading activities including guessing from the context, fill in the blanks, matching, multiple-choice questions, comprehension check, summary writing, and a word puzzle. Adding such activities was based on the finding that students would better learn vocabulary through readings combined with enhancement activities (Min, 2008) . Other activities such as repetition and translation were done orally during the reading to encourage student participation and engagement.
The readings were meaning-focused input activities (Nation, 2009) in that they represented a story unfolding session by session. To add an element of language-focused learning (Nation, 2009) , the meaning of new words were glossed in the right margin as simplified definitions in English. They were also orally explained in Persian, the students' mother tongue. A number of fill in the blanks and inferential activities were included to promote meaning-focused output (Nation, 2009) .
A final remark to be made is that all readings were written based on the reading comprehension criterion stating that above 95 % of a text should be familiar to the reader (Hsueh-Chao & Nation, 2000; Schmitt, Jiang, & Grabe, 2011) . To achieve this, a word-list was developed based on headwords introduced by the Cambridge English Language Assessment (2013) syllabus (the Flyers' stage). This word-list was programmed to work with Range (Nation, 2002)-a text analyzer software. Through this software, each reading was compared against the Cambridge word-list for the number of new words, types, tokens, and word families. Also, it assessed the number of times each word was repeated. Based on these information, necessary revisions were made to meet the criterion stated above.
Vocabulary Pretest
This test included 21 multiple-choice vocabulary items developed by the researchers (Appendix 3). It was administered to all students two weeks before the treatments. Pretest results showed that students were not familiar with the target words as mean scores were far below 21 (Table 1) . Students had 14 minutes to finish this test but most were done within 10 minutes.
Immediate Vocabulary Posttests
Five immediate vocabulary posttests were developed by the researchers each including 9-12 items (Appendix 4). Administered weekly, they included multiple-choice items on the vocabulary introduced the previous session. Students had to choose a Persian equivalent for each item. These tests included 5-8 questions that did not focus on vocabulary; instead, they asked about the story and videos. This was done to avoid raising student sensitivity toward target vocabulary items. Only the test-items on vocabulary were used in analyses.
Game Pictures, Cinematics, and Cutscenes
Each session, a number of relevant images from the DVG were used to highlight the target vocabulary items and steps for creating them (for both Players and Watchers). A video was played for all students at the beginning of each session. It helped visualize a specific part of the story for Readers and raise a sense of purpose and awareness in Players/Watchers. We hardcoded Persian subtitles on the videos to help student comprehension. These researcher notes were focused any special event, behavior, learning and ideas such as likes/dislikes, feelings, environment, or out-of-class experiences. They were made session by session. Since questions of the study were primarily answered based on statistical analyses, these notes were used for data triangulation purposes.
Data Collection
Students first sat the Headway placement test and the vocabulary pretest two weeks before the study. Treatments then began lasting five weeks-one session a week. The sessions ended in less than 50 minutes. During each session, 3-6 vocabulary items were introduced through the following treatments. Totally, 21 words were covered in the study.
As noted earlier, students were aware of the research and their participation. Thus, the learning that occurred through the study was intentional because all students were forewarn about tests (Hulstijn, 2001) . The content of these tests, however, were unknown to students since they included items on different materials presented in the previous session so that students would not become sensitive to the vocabulary items. Thus, students had to remember the story, video clip, vocabulary items, and game (depending on their treatment). For analyses, however, only the questions on vocabulary items were used.
Since all treatments involved teamwork, each session, students were divided into several groups except for the Watchers. Group members changed each session to avoid predefined ordering effects. We tried to include five students in each group, a number dictated by the DVG. However, when there were not enough students to form equal groups of five, smaller groups of four were formed. The Watchers were always divided into two groups and one student from each group was randomly selected to play. Chart 1 visualizes the grouping.
Chart 1. Grouping of students in different treatments *This total number is just for simplifying the description.
The Readers' Treatment
The Readers, first, watched a video from the DVG relevant to part of the story they were going to read about that session. Then, each passage was intensively read and translated into Persian by the researcher. Students were then asked to retell parts of the story using their own words to help structure their knowledge, deepen their cognitive processing, and provide them with an opportunity to produce comprehensible output which is deemed necessary for successful language learning (Swain, 1985; Swain & Lapkin, 1995) . Students were allowed to use English and/or Persian to their convenience since they were not proficient enough to carry out their interactions solely in English. Post-reading activities were worked on immediately after the reading task.
The Players' and Watchers' Treatment
Students received training on how to play the game prior to the study. Each session, first, the Players watched a video and information on where the characters were in the story was explained to them to raise a sense of purpose and awareness. A maximum of ten students joined a private server who were then divided into two equal groups. Similar to the Readers' treatment, each session lasted about 50 minutes. Through an overhead projector, the vocabulary items and instructions on their location were presented. They, then, played the game trying to attain these items. At this stage, vocabulary was considered as a means to an end-winning the game-not the end itself; nevertheless, students had to pay attention to the items. More specifically, students played, scored, and then went back to their base to purchase and examine the items. In this commercial DVG, thus, gamers learn the vocabulary to play rather than play to learn.
The ultimate goal of the game was to destroy the enemy base. To this end, team members had to improve their avatar's attributes such as strength, agility, damage, armor, intelligence, hitpoints, and mana, all made possible by purchasing the items. Money was earned by killing enemies. Purchase attempts lacking enough money ended up in a prompt notifying them that they needed more gold. Other prompts covered information on units, environment, item combinations, abilities, and resources, all contributing to a constant student-software interaction.
Student-student interaction mainly involved devising plans of action and items to purchase. These interactions were done in students' first language since they were not proficient enough to carry them out in English. However, item names were mentioned in English. Students had to pay attention to their avatar's attributes which were affected by each item they bought. Both during and at the end of each session, teams discussed and decided on a Persian equivalent for each item. The researcher asked leading questions to help them. Visual clues such as pictures, color codes, and in-game definitions were present to guide them. Finally, each player had an inventory (backpack) in which he stacked all his items for future examination/utilization.
The Watchers' treatment followed the same procedure as the Players'. The difference was that in this group the students watched two classmates compete. To add to the competition, bots (computer-controlled avatars) were included. The class was divided into two groups who helped their player by providing hints and encouragement. The game was projected on a screen for everyone to see and follow.
Immediate Posttests
Each week an immediate multiple-choice posttest measuring vocabulary acquisition was given to all three groups based on vocabulary items they had studied the last session. Results of these tests were used in statistical data analysis to measure vocabulary acquisition and compare the three groups as follows.
Data Analysis
We used SPSS (v. 21 ) to analyze the data. As suggested by Stevens (2009), we set the alpha level at .01 to lessen the effects of cooperative learning which violates the ANOVA assumption of having independent observations. To see how the three groups performed on the immediate vocabulary posttests, a mixed between-within subjects ANOVA was run. Field notes were reviewed and analyzed for data triangulation purposes.
Results and Discussions
Examining Homogeneity
Before going over the results, a one-way between-groups ANOVA was run on the vocabulary pretest scores to see if the three groups (Readers: N = 70, M = 6.27, SD = 3.98; Players: N = 64, M = 5.44, SD = 4.65; Watchers: N = 71, M = 4.61, SD = 3.71) differed in their knowledge of the target vocabulary items. There was no statistically significant difference (p = .058). Table 1 shows descriptive statistics of the vocabulary pretest. As suggested by the mean values, the majority of students were not familiar with the target vocabulary items. Readers, Players and Watchers have higher mean scores on all posttests. To answer the first question, regarding the effect of a commercial DVG on vocabulary acquisition, a mixed between-within subjects ANOVA was run on the five immediate vocabulary posttests which indicated a statistically significant difference (p = .000) with a large effect size (partial eta squared = .371) between the three groups. Next, post-hoc Tukey HSD tests (Table 3 ) were run to find out which groups differed and to what extent. As shown, Readers performed significantly lower than both Players and Watchers (p = .000). There was no significant difference between Players and Watchers (p = .470) which answers the second question that asked if there were any differences between the Players and Watchers in terms of vocabulary acquisition. Based on observed means.
Results
The error term is Mean Square (Error) = .357.
*. The mean difference is significant at the .01 level.
Discussions
The first question asked how DVGs affect high school EFL students' vocabulary acquisition. The findings seem elt.ccsenet.org English Language Teaching Vol. 10, No. 2; to indicate that DVG-learners significantly outperformed the Readers (p = .000, Cohen's d = .371). This finding agrees with previous studies by deHaan (2005) and Hitosugi, Schmidt, and Hayashi (2014) who also found higher achievement through DVGs.
The difference between DVG-learners and the Readers may be attributed to design, game-play, and multimedia learning. Regarding the design and game-play, this DVG offers a simple map with one main goal-destroying the enemy base. To achieve this, gamers need to gain experience to level up by killing enemies. This improves their avatars' attributes including damage, agility, strength, intelligence, armor, hit points, and mana. The process also provides gamers with some gold pieces which can be used to buy items that affect these attributes. It means that gamers need to know exactly what each of these attributes mean and how each item affects them. This highlights the need for English.
Each unsatisfying outcome was quickly noticed through the immediate feedback. The unsatisfactory outcomes caused replays (reappraisals) with closer attention and more thoughtful action resulting from reflection (Buckley & Anderson, 2006) . This involved the gamer in an active process of critically examining all relevant issues to the immediate situation (Gee, 2003) . For instance, the choice to use which ability at what time to achieve the desired outcome was influenced by understanding what that ability did (the role of language). This cycle resulted in the acquisition of new vocabulary items involved in the process. Moreover, students' claim to have successfully used the skill in other similar situations to guess the meaning of unfamiliar vocabulary could also be attributed to learning since similar situations activate scripts-concepts learned and rehearsed through an understanding of goals, causation, and plans of action (Abelson, 1981; Schank & Abelson, 1977) . For example, 'I use this in Clash of Clans [a famous massively multiplayer online DVG] too sir' said one student.
Additionally, in keeping with Nunan's (1999) Presentation Practice Production model, the DVG presented each vocabulary item through textual (names and descriptions) and visual (color codes and pictures) means, allowing students to examine it using their backpacks. This is also in keeping with Gee's (2003) explicit information on-demand and just-in-time principle. Next, the students practiced using the item, seeing how it affected their skills in battle. Lastly, they used the items to produce better, stronger items or display certain feats. 'We see the words, we use them like we can touch them, and we learn them sir' said one student. Agreeing with previous research such as Allum (2004) and Nation (2001) , the productive practice may have particularly improved vocabulary acquisition since it needs complete attention to object names and prerequisites. This notion, however, is in need of further investigation.
The findings on the facilitative role of multimedia in learning agree with previous research (e.g., Clark & Mayer, 2011, ch. 4; Mayer & Anderson, 1992; Mayer & Gallini, 1990) in that interactivity and multimedia presentation enhance learning. Game-learners identified the DVG as an effective facilitator of vocabulary acquisition since it allowed for close examination and utilization of the vocabulary items. However, they noted that game-mediated language learning should not replace their course books and that there should be books and notes to study and review at home. This point was repeatedly mentioned by students since they were not allowed to take notes. For example, they said 'we need to have something to study at home to feel prepared for the test next session.' Note taking was forbidden in order to confine the effects of treatments to the classroom. This way, out of class factors such as reviewing at home could be controlled better.
As noted in Gee's (2003) multimodal principle regarding the construction of meaning through various modalities such as images, texts, and interactions, eased comprehension of the meanings through the multimedia principle seems to have played an important role in vocabulary acquisition as investigated in the present study. Clark and Mayer highlighted the need for multimedia presentation to help learner comprehension since it 'can encourage learners to engage in active learning by mentally representing the material in words and in pictures and by mentally making connections between the pictorial and verbal representations ' (2011, pp. 71 ; see also Mayer, 2014) . In sum, multimedia seems to have helped students fix the vocabulary in their minds promoting learning which is in line with previous research by Feldmesser (2009) .
Color codes used in the DVG were also useful in making educated guesses on the meanings. For example, there were two bars on the DVG's user interface: a health bar (green) and a mana bar (blue). Recognizing that green represents health and blue is for mana, some students could guess that a green potion would probably restore their life force. Thus, they made connections between color details and guessed the meaning. Understanding these relationships corresponds to Gee's (2003) semiotic principle which states that an appreciation of multiple sign systems such as images, artifacts, words, and actions is essential for learning through DVGs.
Specifically on account of the second question, there was no statistically significant difference between Players and Watchers. This could be attributed to two main reasons. Firstly, both treatments had discussions on choosing ' (p. 85) . In other words, although deHaan et al. (2010) instructed the Players to memorize the lyrics, it did not occupy a significant role in succeeding in game-play.
Conclusion
The study examined vocabulary acquisition through a commercial DVG. Participants were assigned to one of the following three groups: Readers, Players, and Watchers. We found Players and Watchers to outperform Readers. According to our findings, DVGs seem to offer potential for inclusion in educational settings. Agreeing with Reinhardt and Sykes (2012) , DVGs should not be considered a replacement for course books but more of complementary or supplemental activities that could be scaffolded into existing curricula (see also Neville, Shelton, & McInnis, 2009 ). Comparing the findings with similar studies, it seems that DVG features including genre, story, user interface, and design, play an important role in its effectiveness for vocabulary acquisition.
Since the results showed no difference between Players and Watchers, both treatments seem viable in promoting vocabulary acquisition.
Memorizing vocabulary through a dictionary look up takes less than a minute. Discovering the meaning in a commercial DVG, however, may require 10 times more time. Yet, this is counterbalanced by better acquisition through game-mediated language learning. In line with Gee (2003) and Van Eck (2009) , thus, we suggest that DVGs be included in high school classrooms.
The choice of which commercial DVG to use for vocabulary learning should be made with great care however. Firstly, the DVG should help gamers understand the target vocabulary through different means such as thumbnails, explanations, color codes, and utilization. Secondly, the DVG should offer means through which gamers could have easy access to the target vocabulary (e.g., backpacks, inventories). Thirdly, there should be adequate feedback on how to obtain the items to avoid confusion. Lastly, the target vocabulary should have an important, tangible, visible role in the game-play.
This study was limited in several ways. Firstly, the students were not equal in terms of computer knowledge although most were similar in terms of language proficiency. Secondly, a certain ANOVA assumption could not be met which limits generalization of the findings. Thirdly, the immediate vocabulary posttests included 3-6 target items which is a small number for measuring differences between groups. However, no more items could be included due to the design of the study. Fourthly, the students had out-of-class interactions on their classroom experience which might have affected the outcomes.
